Rhizomelic chondrodysplasia punctata: biochemical studies of peroxisomes isolated from cultured skin fibroblasts.
Peroxisomes isolated from cultured skin fibroblasts of two patients with rhizomelic chondrodysplasia punctata (RCDP) and two controls were compared for biochemical studies. These experiments provided the following results: (1) peroxisomes isolated from RCDP-cultured skin fibroblasts had the same density (1.175 g/ml) as control peroxisomes; (2) dihydroxyacetone phosphate acyltransferase activity, the first enzyme in the synthesis of plasmalogens, was deficient (0.5% of control) in RCDP peroxisomes and this activity was not observed in any other region of the gradient; (3) the rate of activation (lignoceroyl-CoA ligase) and oxidation of lignoceric acid was normal in RCDP peroxisomes; and (4) peroxisomes from RCDP contained 3-ketoacyl-CoA thiolase in the unprocessed form (44-kDa protein), whereas control peroxisomes had both processed (41-kDa protein) and unprocessed forms of 3-ketoacyl-CoA thiolase. The presence of both processed and unprocessed 3-ketoacyl-CoA thiolase in control peroxisomes and the unprocessed form in RCDP peroxisomes suggests that processing of 3-ketoacyl-CoA thiolase takes place in peroxisomes. Although the specific activity and percentage of activity of 3-ketoacyl-CoA thiolase in RCDP peroxisomes was only 22-26% of control, the normal oxidation of lignoceric acid in RCDP peroxisomes indicates that unprocessed 3-ketoacyl-CoA thiolase is active. The remaining peroxisomal 3-ketoacyl-CoA thiolase activity in RCDP was observed in a protein fraction (peroxisome ghosts) lighter than peroxisomes. The normal oxidation of fatty acids in peroxisomes and the absence of such activity in peroxisome ghosts (d = 1.12 g/ml) containing peroxisomal proteins in RCDP suggest that RCDP has only one population of functional peroxisomes (d = 1.175 g/ml).